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(54) rMflPOMEXAHHMECKAH flOPHHPYK)- 
lUAfl rO/lOBKA fl/IB PACUJMPEHWfl rOO>- 
PUPOBAHHOrO n/lACTWPH B 06CAflHOfl 
KO/IOHHE 

(57) rnflpoMexaHM4ecican AOpHMpytomaa ro/io- 
BKd aaa pacuinpeHMR ro4>pMpooaHHoro n/ia- 
CTwpfl a o6caflHOW xononHe. flopHMpyioiua* 
ro/iOBKd coflepxwT KOHyc-nyaHCOH c npoAOAb- 
HbiMM npo<J>*vibH mmh KaHdBKdMM. xopnyc c ca- 
MoynnoTHflK>meMC» TpyGwow AMa^parMoa. 
CTyneMMdTUMH b nonepennoM C€*ienwM okh3- 

MM M paSMeiUeHHbtMH B HMX BblABMKHblMH CeK' 

TopaMM, cTyneHsaTUMM b nonepeMHOM 

CCM6HHH. 4 MA. 



HaoGpeieHMe otmocmtcji k ycTpowcToaM 

AHA P6M0HT3 o6c3AHWX KOAOHH He4>™HbJX. Td" 
30BWX M ApyrMX CKBdKMH C UCAbK) BOCCT3MOB- 
ABHHfl f€PMeTMNMOCTM M ynpOHHCHHfl CTCMKM 

koaohmm nyTeM ycTaHOBKM craAbHoro nnacTu- 
pn m co3AaHM» HanpnxceHHOA cmctcmw o6caA- 
Han Tpy6a - nnactupw. 

Ucaw M3o6peTCHM» - yaejiMM€MMe 3<txt>eK- 

TMBHOCTM paGOTbl rOAOBKM 33 CMBT yBe/1MM€MMP 

paAManwHoro yen am a hb cerropa m yBeAMse- 
HMe cpoxa c/iyx6u. 

Ha 4>Mr. 1 npeACT*B/ieHd AopHMpytoujafl 
roAOBKBt npoAonbHUM pa3pe3, b TpaHcnopT- 
hom n OAOxe hum; Ha 4>mt. 2 - AopHwpywtuan 

rOAOBKd. 06tl(MM BMA. B DaSOHeM flOAOXCBHMMi 

Ha 4>Mr. 3 - to *ce. none pe^ hum paape3 npii 
pacuiMpeHMM ceKTopos b Tpy6e c mmmmmsai*- 

HOM TOAIUMHOM CTeHKM; H3 $Mr. 4 - TO *ce. 

nonepe^HUM paape3 npn npHxamw n/iacTupa 
b Tpy6e c MaxcHMaAbHOfl toaujmhom ctchkm. 

rMApoMexaHMsecKan AopHMpytoman ro/io- 
axa coctomt ii3 Kopnyca 1 c okh3mm. euno/t- 



MCHMoro b BMfle ynopHbix pawnee 2 m umawh- 
Apa-icneTKM 3. aaxpenAeHHOM Meacay ^Aanqa- 
mm. OxHa xopnyca eunoAHeHU cryncMiaTbiMM 
b nonepeMHOM ceseHMM. Ha nycTOTeAOM 

CTBOAbHOM 43CTM KOpnyCd T3MKOM 4 33TAHyTbK 

KOHyc-nyaHCOH 5. ynopnue <t>AaHqbi 2 m um- 

AMHAp-KABTKd 3. UMAMHAp-KAeTKa 3 <t>MKCMpy- 

eTC« TaxMM o6pa30M. hto n aockoctm 

CHMMeTpMM OKOH KOpnyCd M yCTdHOBAeHHblX B 

h mx cTyn ennaTbix & nonepeMHOM HanpaBAeHMM 

CCKTOpOB 6 COBMetUeHU C nAOCKOCTRMM CMM-" 
MeTpMM npOAOALHblX npO$MAt>HblX K3HaBOK 

KOHyca-nyaHcoHa 5. Ha CTBOAbiiOM Macm xop- 
nyca nOA UMAMHAPOM-KAGTKCM 3 M CeKTOPdMM 

6 pa3MeuieHa caMoynAOTHsnoiuaflcp Tpy6M3- 
tar AMa<t>parMa 7, BaaMMOAeucTByiouiafl c 
GoAbtiiMMM cryneHRMM cexTOpoe 6. 

Yctpomctbo pa6oTaeT cneAy»oiMMM o6pa- 
30M ( 4>Mr. 2). 

ripw cnycxe b o6caAnyio xonoHMy 8 hm*- 
hmm KOH6U ro()>pMpOBaHHoro n/iacTupn 9 pac- 
noAOxeH Ha Konyce-nyaHcoHe 5. npiiMeM 
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eorMyTue/iyMM nnacTupn eeeAeHU wynwpaiOT- 
b npoAonbHwe npo4>wibHbie xanaaxw xoHy- 
nyaMCOHa. n/iacrupb Hsnei hb uiTaHru 10 

* ero oepxHWM kohcu <t>MxcupyeTCR topuom 

CM/IOBUX UMIIMHAPOB AOpHB WflM TMAPOMCXa- 

HMMecKoro Ricopn. 

npw C03A3HMM p36osero AaoneHMP ao- 
pHwpytoman ronoaxs bxoawt b nnacTbipb. pac- 
iunpBa ero ao nnoTHOro koht3kt3 c o6caAHOw 
rpyGofl. noA AaBflCHiieM caMoynnoTHRKHUMfr- 
cr icohuw uM/iMHAP^ecicoft AMa<t>parMU 7 
nnoTMo npwxMMaiOTCR x ct€hkbm myxoro yr- 
fly6neHM» A, co3Aaea« rcpMCTWMHOCTb o pa6o- 
sen KaMepe n pa ktmmbckh 6e3 paAwanbHoro 
pacuiMpexM*. . 

UeHTpanbHan saCTb Awa^parMw 7. pac- 
tuMpnncb, B03Ae«CTayeT na buaovckhwc cex- 

TOpbl 6, npHMCMMSR MX K H©AO)KWMBM fi/iaCTbip* 

fowr.2). 

ripw 3tom ocTS/ibMaw MacTb pacixjwpwo- 
lueAcn AMa4)parMu ynMpaetcR b nenoABw*- 

HytO BHyTpBH HtOK) * KOBepXHOCTb 

Uw/iMHApa-xneTicM*. 

Pa6oMne 4>yHKLiMM nepeHeceHw Ha Go/iee 

npOMHyiO M AOOrOBBMHyK) UMHMHAPMMCCKyiO 

Madb Awa4>parMw. 

. UwiMHAPM^ecxaw A^a^parMa. pacuiMpR- 
acb. ynwpacTC« sacTb© cbobm OMeiuHew no- 
3Pxhoctm b uw/iMHAp-Kiency. B pe3ynbTaTe 
Ha Awa<t>parMe 803HwxaiOT npsiMoyronbHwe 
Bbictynw m/im anaAMHbi (b aaawcMMOCTW ot cre- 

flfeHM BUABWKeHMB CeKTOpOB). COOTBCTCTByK)- 

mwe'onopHOM noBepxHOCTM ocHoaaHMR 
naxAoro cexTopa. Bciimsmh8 BbiABwxeHMR 
cexTopa xone6/ieTCfl b 33bucmmoctm otto/hum- 

Hfal CTCHKM 06caAM0M Tpy6bl. H3HMMMR W/IM OT- 

cyTCTBMfl nnacTWpfl. 

Ha 4>nr. 3 m 4 noxaaawbi npeAenbHue c/iy- 
H3M BWABwxeHMR ceirropoB noA Marpysxofl: 
npw pdCuiMpBHMii b Tpy 6e c MMMWManbHOM toa- 

IUMHOM CTCHKM (<J)Mf . 3) M 8 Tpy6e C M3XCMM3/lb- 
HOM TOAlMMHOft CTCHKM C CW3CTWpeM (<|>Vir. 4). 

ycrynw. Koropwe npw stom 06/ieraeT Ana<f>- 
parMa no nepMMetpy onopHOM noeepxHOCTM 
0CH0B3HMR CCKTOpa. He npeBbiiuaiOT 3-3.5 MM. 
npw crnaxeHHUx xpoMxax m MWHMManbHWX 
3a.3opax b oxne Me*Ay ceKTopoM m xopnycoM 
MCxnioMaeTCfi npwMMHa 6biCTporo pa3pyiueHMR 



peaMHbi AMa<t>parMbi: 3aTexaHMe m nocfleAY»o- 
mce 3aineMneHwe. flaxce o c/iysae nopuaa am- 
a<|>parMbi na yciyne (noc/ie AflMTenb^OM 
SKcnnyaTauMM) b ronoaxe yAaeTCR /lerxo boc- 
5 CTdHOBMTb neo6xoAMMoe ABB/ieHMe m aaaep- 
ujMTb ycTBHOBxy nnacTMpn 6ea aaapnA m 
ocnoKHeHMM. npw nopuBe Awa<J>parMu yTemta 

>KMAKOCTM 003M05KH3 TOflbKO Hepe3 3330pW B 

oKHe Me*Ay ceiaopoM m icopnycoM. npw xoao- 
10 bom nocaAxe cerropa e oxHe cyMMapMaR nn^- 
tuaAb 3aaopoB ne npeabiiuaeT 20-40 mm . 

YMMTUBa* 60/lbUl0rt X03Xl>4)MUMeHT conpoTMB- 

nenm y3xoro meneBMAHoro aa3opa m nepe- 

Kp bITMfl OCHOBHOM OTO M8CTM pe3MHOWI 

15 AMa<t>parMbi, neo6xoAMMoe AaaneHwe Moxcer 

. 6uTb lierKO BOCCTBHOBHeMO HC3HaMMTCnbHMM 

noBbiiueHMeM npoM3BOAWTenbHOCTM nacocHo- 
roarperaTa. 

CyMMapHoe paAManbnoe ycHnwe. paaBM- 
20 BaeMoe ronoBKo*. nepeAaeTCB mb na 12. a na 
6 BUABMXHwx cexTopoa. CneAoeaTeitbHO. npw 
3tom x<e pa6oMeM AaaneHMM ycMnwe paAwanb- 

HOrO B03Ae«CTBM« C6KT0pa Hd HeAOXMM ro<J)- 

pu BoapscTaeT b ABa pa3a, hto rapaHTMpyeT 
25 no/»Hoe npMxaTMC rwacTUpR. . 



OopMy/i3 M3o6peieHMR 

TMAPOMexaHMMeckaR AOpHMpyiomaR rono- 
30 Bxa air pacuiwpeHMR ro<t>pMpoBaHHoro n/ia- 

CTbipn. B 06C3AH0M KOflOHHe, BXillOMaiOlAaR 

xoHyc-hyancoH c npoAonbMUMM npo4>MAbHU- 
mm xaHaaxaMM. xopnyc c pa3MemeHM«MM e 
Hen caMoyniioTHRioiuewcR Tpy6MaTOft AMa<^ 
35 parMoa m buabwxh wmm cexTopaMM. cryneMMa- 
tumm'b ^eneHMM. ycTaHOBneHMUMM c 
803MO)KHOCTbio B3aMMOAe«CTBM» 6onbiue« 
cTyneHbio c j^a^mo^. oTHMMawiuaRCR 

TeM. MTO. C UehbK) yBe/lMSeHWR 34><|>eKTMBMOCTM 

40 pafioTM ro/iOBXM 3a CMeT yaenMseHMR paAManb- 
Horo ycwiiMR Ma cexTopa w yaeAMseMMH cpoxa 
cnyx6u. BUABwxcHue cexTopa BunoAHeHu 
• CTyneHMaTUMM 8 nonepeMMOM ceMeMMM, a icop- 
nyc MMeeT CTyneHMBTbie b nonepBHHOM ceMe- 

45 HMM OKH3 nOA BWABMJKHWe CCKTOpa. fipMMCM 

nnocKOCTM cMMMeTpww okom Kopfiyca « npo- 
AonbHbix npo4>M/ibHbix xanaBOx KOHyca-nyaH- 
coHa coBMemeHy. 
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Knuno<a of the be*d Cm* expanding the corrugated patch 

la due to the tsjcreased thrust on the ttctore^and *°?^?^!!!7!h!! 
lite. The sxUndshls Meton art of stepped JMMtedlqr Jhe 
stepe of to. housing. The symmetry plenes o£ 5 l !P? ,tltoth * h< ?^f 
and of the longitudinal profiled grooves of the cone-punch are 

* U * n *Th» hydromachaalcal he«4 te towerad In the carta* string (8) 
ao that u\e lower etui of the ccrogei^ 

(B) and the concave pert of the patch encagea the longitudinal 
profiled greaves of the punch. The patch la held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the inamlrei. 
^ pmiun force* ths cylindrical diaphragm (T) to bear on the 
n of the bund recoss ensuring bennettdty of the working space. 
USE/ADVANTAGE - Repair of casing strings of oil, gas a nd 
uoter boreholes by Installing a steel patch. Bnhf— * 
of the head Is due to Increased radial str* 
BULS/7.TJ2. (4PP Owg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 



4 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 



Fig. 2 
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[see Russian original for figure] 



Fig. 3 

[see Russian original for figure] 



Fig. 4 
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